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ABSTRACT
Objective To evaluate the effectiveness of an integrated
care programme, combining a patient directed and a
workplace directed intervention, for patients with chronic
low back pain.
Design Population based randomised controlled trial.
Setting Primary care (10 physiotherapy practices, one
occupational health service, one occupational therapy
practice) and secondary care (five hospitals).
Participants134adults aged18-65sicklistedforat least
12 weeks owing to low back pain.
Intervention Patients were randomly assigned to usual
care (n=68) or integrated care (n=66). Integrated care
consisted of a workplace intervention based on
participatory ergonomics, involving a supervisor, and a
graded activity programme based on cognitive
behavioural principles.
Main outcome measures The primary outcome was the
duration of time off work (work disability) due to low back
painuntilfullsustainablereturntowork.Secondaryoutcome
measures were intensity of pain and functional status.
Results The median duration until sustainable return to
work was 88 days in the integrated care group compared
with 208 days in the usual care group (P=0.003).
Integrated care was effective on return to work (hazard
ratio 1.9, 95% confidence interval 1.2 to 2.8, P=0.004).
After 12 months, patients in the integrated care group
improved significantly more on functional status
compared with patients in the usual care group (P=0.01).
Improvement of pain between the groups did not differ
significantly.
Conclusion The integrated care programme substantially
reduced disability due to chronic low back pain in private
and working life.
Trial registration Current Controlled Trials ISRCTN28478651.
INTRODUCTION
Back pain is a common problem in Western societies.
Although the prognosis for return to work is generally
good, about 10-25% of patients with low back pain
remain absent from work in the long term, risking
social and financial deprivation and being responsible
for 75% of the costs due to sickness leave and
disability.
12Many of these patients have a long history
of medicalisation, including various types of treat-
ments, mostly aimed at alleviating the pain. These
patients often end up receiving the usual treatment
for pain, with poor results for pain reduction, and little
attention is paid to reducing disability in private and
working life.
Although current clinical guidelines for low back
pain pay more attention to prevention of work
disability,
34 the usual treatment for pain is still not
aimed at preventing disability.
5 For this reason we
developed an integrated care programme in the out-
patient curative care setting by combining the preven-
tion of work disability with a programme for the
treatment of pain in patients with chronic low back
pain.Thebiopsychosocialmodelofpainanddisability
provided the theoretical framework for this study.
6
Within this framework, work disability due to low
backpainisa resultofhumanfunctioningbybiomedi-
cal factors (red flags), psychological factors (yellow
flags), workplace factors (blue flags), and healthcare
and compensation system factors (black flags).
6-8 Inte-
gratedcareforpatientswithchroniclowbackpaincon-
sists of clinical interventions if needed (red flags),
gradedactivityasacognitivebehaviouralintervention
(yellow flags), a workplace intervention encouraging
the stakeholders to reduce barriers in the workplace
(blue flags) and, occupational health care integrated
into mainstream health care to reduce system barriers
(blackflags).Themainaimofthetreatmentistorestore
human functioning in private and working life and not
to reduce the pain.
9
Comparable occupational interventions have
proved to be cost effective for the return to work of
patients with subacute and non-specific low back pain
in primary care,
10-12 but the effectiveness of such an
intervention has not been established yet for patients
withchronicnon-specificandspecificlowbackpainin
an outpatient curative care setting. We compared the
effectiveness of integrated care with usual care on
return to work after 12 months in patients in such a
setting who were sick listed because of chronic low
back pain.
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The population in this randomised controlled trial
comprised adults aged 18-65 with low back pain who
had visited an outpatient clinic (mainly orthopaedics
and neurology, but also rheumatology and neurosur-
gery) in one of the participating hospitals, had had low
back pain for more than 12 weeks, were in paid work
(paid employment or self employed) for at least eight
hoursaweek,andwereabsentorpartiallyabsentfrom
work.Weexcludedpatientswhohadbeenabsentfrom
workformorethantwoyears;hadworkedtemporarily
for an employment agency without detachment; had
specific low back pain due to infection, tumour, osteo-
porosis, rheumatoid arthritis, fracture, or inflamma-
tory process; had undergone lumbar spine surgery in
the past six weeks or had to undergo surgery or inva-
sive examinations within three months; had a serious
psychiatricorcardiovascularillness;werepregnant;or
were engaged in a lawsuit against their employer.
Patients with low back pain who had visited one of
the participating hospitals received a letter from their
medicalspecialistwithinoneweekoftheirvisitinform-
ing them about the trial. A prepaid envelope was
included for them to indicate their interest and check
their eligibility for the study. A research assistant con-
tacted potential participants by telephone. Those who
met the inclusion criteria and were willing to partici-
pate were asked to give written informed consent. A
detailed description of the design of this trial can be
found elsewhere.
13
Interventions
Usual care
Patients allocated to the usual care group received the
usual treatment from their medical specialist,
occupational physician, general practitioner, and/or
allied health professionals.
Integrated care
The overall aim of the integrated care was to restore
occupational functioning and achieve lasting return
to work for patients in their own job or similar work,
and not to reduce pain. The integrated care was coor-
dinated by a clinical occupational physician and con-
sisted of a workplace intervention based on
participatory ergonomics
101114 and a graded activity
programme, which is a time contingent programme
based on cognitive behavioural principles.
15-17
The integrated care was provided by a team consist-
ing of a clinical occupational physician, a medical
specialist, an occupational therapist, and a physio-
therapist. The clinical occupational physician, who
was responsible for the planning and the coordination
of the care and for communication with the other
healthcare professionals in the team, set a proposed
date for full return to work in mutual agreement with
the patient and the patient’s occupational physician.
Communicationbetweentheteammembersconsisted
of telephone calls, letters, coded email, and a confer-
ence call every three weeks to discuss the progress of
the patient regarding return to work. The box gives an
overviewoftheintegratedcareprotocol(seewebextra
on bmj.com for more details).
Outcome measures
Questionnaires were administered to the patients at
baseline and after 3, 6, 9, and 12 months. Patient
reported data on sick leave were collected every
month by means of a diary and after 12 months from
the database of the occupational health services.
Theprimaryoutcomewasreturntowork,definedas
duration of sick leave due to low back pain in calendar
days from the day of randomisation until full return to
work in own or other work with equal earnings for at
least four weeks withoutrecurrence,partial or full. We
censoredpatientsincaseoflossestofollow-up.Forthe
entirefollow-upperiodwecalculatedthetotalduration
of sick leave due to low back pain (including recur-
rences of absenteeism from work caused by low back
pain).Secondaryoutcomeswerepainintensity,scored
on a visual analogue scale,
18 and functional status,
assessed with the Roland disability questionnaire.
19
Prognostic factors for the duration of sick leave (for
adjustment in case of dissimilarities between the treat-
mentgroups)werepotentialworkrelatedpsychosocial
factors,measuredwiththejobcontentquestionnaire,
20
and data on workload, measured with the Dutch mus-
culoskeletal questionnaire.
21
Sample size
Weassumeda hazardratioof2.0toindicatea relevant
difference between the integrated care group and the
usualcaregroup.Thisvaluewasbasedonhazardratios
reported in comparable studies in primary care.
1122
Another assumption, based on a similar cohort, was
that 40% of patients with chronic low back pain
Overview of integrated care protocol
Integrated care management by clinical occupational physician
Aim—To plan and coordinate care and communicate with other involved healthcare
professionals
Period—From week 1 to full sustainable return to work, or week 12
Content—Formulate treatment plan (week 1), monitor treatment plan (week 6), and, when
necessary, communicate with other healthcare professionals
Workplace intervention
Aim—To achieve consensus of all stakeholders about adjustments to the workplace to
facilitate return to work
Period—From week 3 to week 12
Content—Observation of patient’s workplace; obstacles on return to work ranked
independently by supervisor and patient; patient, supervisor, and occupational therapist
brainstorm and discuss possible solutions for obstacles until reaching consensus
Graded activity
Aim—To restore patient’s occupational function and supervise return to work
Period—From week 2 to full sustainable return to work, or after receipt of 26 sessions of
graded activity (within maximum of 12 weeks)
Content—Baseline (consisting of three sessions) to test patient’s functional capacity;
individually graded exercise programme, teaching patients that, despite pain, moving is
safe while increasing activity level
RESEARCH
page 2 of 7 BMJ | ONLINE FIRST | bmj.comwould not return to work during the follow-up period
(12 monthsafter randomisation).
23 We also expected a
dropout rate of 10%. To obtain a complete dataset for
115 patients, we included 130 patients sick listed as a
resultofchroniclowbackpain(hazardratio2.0,witha
power of 80% and a significance level of 5%).
24
Randomisation
The patients were assigned to either integrated care or
usual care after the baseline data had been collected.
We applied prestratification for two important prog-
nostic factors: duration of sick leave (<3 months or
>3 months) and characteristics of the job (mainly phy-
sically demanding or mentally demanding).
25 This led
to a total of four strata. For every stratum, an indepen-
dent statistician carried out block randomisation of
four allocations, using a computer generated random
sequence table. A research assistant prepared opaque,
sequentiallynumberedandsealedcodedenvelopesfor
each stratum, containing a referral for either the inte-
grated care group or the usual care group.
Blinding
It was not possible to blind the patients for treatment
allocation. The care providers were also not blinded,
buttheywerenotinvolvedinmeasuringtheoutcomes.
However, since all the questionnaires were posted to
the patients, it was not likely that the researcher and
care providers would influence how the patients com-
pleted the questionnaires. In addition, all patients
receivedacodeaccordingtowhicharesearchassistant
entered all data in the computer. This ensured blinded
analysis of the data by the researcher.
Statistical analyses
To assess the success of the randomisation we used
descriptive statistics to compare the baseline measure-
ments of the groups.
The primary independent variable in the analyses
was the treatment to which the patient was allocated,
and the primary dependent variable was the duration
of absence from work in days until full sustainable
return to work in own or similar work. We used
Kaplan-Meier analysis (including the log rank test) to
describetheunivariateassociationbetweengroupallo-
cation and the duration of absence from workuntil the
first continuous period of full sustainable return to
work. To estimate hazard ratios for return to work
and the corresponding 95% confidence interval we
used the Cox proportional hazard model. An assump-
tionofthismodelisthatthehazardratioshouldremain
constant over time. We checked this assumption.
We used the Mann-Whitney U test to compare the
total number of days ofsick leave dueto low back pain
(includingrecurrences)duringthe12monthsoffollow-
up between the groups. Longitudinal mixed models
were applied to assess the differences between the two
groupsinimprovementonallsecondaryoutcomemea-
sures. In the analyses we adjusted for type of hospital
and strata. All analyses were done according to the
intention to treat principle. To assess whether protocol
deviations had caused bias, we compared the results of
theintentiontotreatanalyseswiththoseoftheperpro-
tocolanalyses.Pvaluesweretwotailed.Weconsidered
a P value of 0.05 to be significant. The data were ana-
lysed with SPSS statistical software, version 15.0.
RESULTS
Between November 2005 and April 2007, 219 patients
whohadvisitedamedicalspecialistbecauseoflowback
painwere eligibleforparticipation.Overall,85patients
were excluded and the remaining 134 were rando-
mised: 68 to usual care and 66 to integrated care.
Figure 1 shows the flow of patients through the study.
Loss to follow-up
Data on sick leave were complete for all patients at
baseline, and for 93% of the patients during the
12 months of follow-up. Follow-up data on secondary
outcomes after 12 months were incomplete for 17
patients (13%).
Non-compliance
Onepatientintheintegratedcaregroupandfourinthe
usualcaregroupwithdrewfromthestudyimmediately
afterrandomisation.Fivepatientsdidnotparticipatein
theintegratedcareinterventionforvariousreasons:no
job (n=1), quit job (n=1), no approval from employer
(n=1), recovered (n=1), and withdrew (n=1). Twelve
Allocated to usual care (n=68) Allocated to integrated care (n=66) 
Received total treatment (n=61)
Patients with chronic low back pain (n=219)
Randomised (n=134)
Lost to follow-up for primary outcome (n=7): 
  Withdrew (n=4)
  Not contactable (n=1)
  Died (n=1)
  No job (n=1)
Intention to treat analyses for primary and
  secondary outcomes (n=68)
Per protocol analyses: 
  Primary outcome (n=68)
  Secondary outcomes (n=68) 
    Excluded owing to missing data (n=9):
      Withdrew (n=4)
      Not contactable (n=1)
      Lost interest (n=2)
      Questionnaire lost in post (n=1)
      Died (n=1)
Intention to treat analyses for primary and
  secondary outcomes (n=66)
Per protocol analyses: 
  Primary outcome (n=61)
  Secondary outcomes (n=60) 
    Excluded owing to missing data (n=8):
      Withdrew (n=1)
      Questionnaire lost in post (n=2)
      Recovered (n=2)
      Dissatisfied about treatment (n=1)
      No job (n=1)
      Lost interest (n=1)
Lost to follow-up for primary outcome (n=3): 
  Withdrew (n=1)
  Dissatisfied about treatment (n=1)
  Recovered (n=1)
Excluded (n=85):
  Specific low back pain (n=5)
 Surgery (n=20)
 Temporary job (n=10)
 Disability pension (n=5)
 Psychiatric disorder (n=5)
 Cardiovascular disease (n=5)
 Pregnant (n=3)
 Lawsuit pending (n=3)
 Insufficient command of Dutch (n=14)
 No informed consent (n=15)
Fig 1 | Patient flow through study
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care (clinical occupational management and graded
activity or workplace intervention). The reasons for
this were no cooperation from employer (n=2) or
patient (n=1), company bankrupt (n=1), adaptations
already carried out (n=1), full return to work (n=1),
continued with therapy from own therapist (n=4), dis-
tancetoofar(n=1), andsymptomsotherthanlow back
pain (n=1).
Patient characteristics
Table 1 presents the baseline characteristics of the out-
come measures and the prognostic factors for the two
groups.Medianvalues(interquartileranges)werecalcu-
lated if data were skewed. Differences in baseline char-
acteristics between the groups were non-significant.
Interventions
Usual care
Healthcareuseofallthepatientswasmonitoredduring
the 12 months of follow-up (table 2). In most cases
usual care consisted of treatment by a physiotherapist
(n=42, 1473 consultations) or manual therapist (n=20,
367). Only a few patients visited their occupational
physician (n=16, 38) or general practitioner (n=10,
47). Compared with integrated care, patients in the
usual care group received more diagnostic tests and
had more consultations for manual therapy, Cesar
therapy, medical specialist, and psychological care.
Analgesics were also used more often in the usual
care group than integrated care group.
Integrated care
The average duration of integrated care (maximum
three months) from randomisation was 67 days (SD
32 days). The median frequency of consultations with
members of the multidisciplinary team from randomi-
sation until sustainable return to work was 2.2 with the
clinical occupational physician, 2.4 with the occupa-
tional therapist for the workplace intervention, and
6.5 individual sessions and 11.6 groups sessions with
the physiotherapist during the graded activity proto-
col. No adverse events or side effects were reported.
Additional treatment in this group applied by care-
giversotherthanthemultidisciplinaryteamduringthe
12 months of follow-up consisted mostly of physio-
therapy (n=23, 508 consultations). Patients had also
visited their occupational physician (n=10, 47) and
generalpractitioner(n=10,24)andhadusedadiversity
of alternative care (n=12, 147; table 2).
Primary outcome measure
The median duration of the first continuous period of
sick leave after randomisation was 88 days (inter-
quartile range 52-164 days) in the integrated care
group and 208 (99-366) days in the usual care group
(log rank test; P=0.003). Figure 2 presents the Kaplan-
Meier curves for the two groups. The difference
between these curves was significant (log rank test;
P=0.004). The hazard ratio was 1.90 (95% confidence
interval 1.18 to 2.76, P=0.004). The per protocol ana-
lysis results did not differ (hazard ratio 1.83, 1.24 to
2.93, P=0.007). During the 12 months of follow-up
the median number of days of sick leave (including
recurrences)intheintegratedcaregroupwas82(inter-
quartile range 51 to 164 days) compared with 175 (91
to 365) in the usual care group. This difference was
significant (Mann-Whitney U test; P=0.003).
Table 1 |Baseline characteristics and prognostic factors of outcome measures. Values are
numbers (percentages) unless stated otherwise
Variables
Integrated care
(n=66)
Usual care
(n=68)
Men 37 (56) 41 (60)
Women 29 (44) 27 (40)
Mean (SD) age (years) 45.5 (8.9) 46.8 (9.2)
Level of education*:
Low 14 (21) 23 (34)
Intermediate 34 (52) 32 (47)
High 18 (27) 13 (19)
Mean (SD) job content questionnaire†:
Job control 74.3 (10.3) 72.5 (10.5)
Job demands 33.2 (4.7) 33.0 (4.4)
Social support 23.5 (4.2) 23.3 (3.6)
Demands of work:
Physical 42 (64) 42 (62)
Mental 24 (36) 26 (38)
Absence from work:
Partial 34 (52) 36 (53)
Full 32 (49) 32 (47)
Mean(SD)patients’expectationofreturntowork(score1-5)‡ 2.9 (1.3) 2.3 (1.2)
Prognostic factors:
Median(interquartilerange)daysoffworkbeforeinclusion 142 (54-173) 163 (64-240)
Mean (SD) functional status (score 0-23)§ 14.7 (5.0) 15.0 (3.6)
Mean (SD) pain intensity (score 0-10)¶ 5.7 (2.2) 6.3 (2.1)
*Low=preschool, primary school; intermediate=secondary school; high=tertiary, university, or postgraduate.
†Higher score means higher level of job control (score 40-94), job demands (score 22-44), and social support
(score 10-32).
‡Higher scores indicate more confidence of return to work.
§Higher scores indicate greater reductions in daily activities.
¶Higher scores indicate more pain.
Table 2 |Healthcare utilisation of study population during
12 months’ follow-up. Values are number of patients
(number of consultations) unless stated otherwise
Variables Integrated care Usual care
Primary care:
Occupational physician 10 (47) 16 (38)
General practitioner 10 (24) 11 (43)
Physiotherapist 23 (508) 42 (1473)
Graded activity therapist 55 (980) 0
Manual therapist 6 (80) 20 (367)
Cesar therapist 3 (22) 5 (156)
Other physiotherapist 2 (14) 5 (23)
Psychologist 2 (16) 5 (59)
Alternative therapist 12 (147) 16 (190)
Secondary care:
Medical specialist 13 (59) 29 (117)
Diagnostic tests 21 (156) 44 (211)
Inpatient visit or surgery (days) 3 (10) 8 (30)
Drugs for back pain 27 (76) 40 (119)
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Table 3[t3] presents the mean improvements in func-
tional status and pain intensity from baseline to
12 month follow-up. The effects of integrated care
compared with usual care, adjusted for stratum and
type of hospital, were obtained from the longitudinal
mixed model. Functional status and pain improved
over time in both groups. No statistically significant
differences in pain improvement were found between
the two groups. The differences in functional status
between the groups at 12 months were significant
(P=0.01) and in favour of the integrated care group.
DISCUSSION
Integrated care, directed at patients with chronic low
back pain as well as their workplace, had a beneficial
effect on disability. The median duration from rando-
misationuntilsustainablereturntoworkwas88daysin
the integrated care group compared with 208 days in
theusualcaregroup.Functionalstatusafter12months
differedsignificantlybetweenthegroupsandinfavour
of the integrated care group (P=0.01). Severity of pain
did not differ significantly between the groups.
Limitations and strengths of the study
Firstly, we cannot exclude a placebo or Hawthorne
effect as it was not possible to blind the patients or
therapists owing to the nature of the integrated care.
Secondly, our primary outcome might be prone to
information bias because sick leave was self reported
by the patients. These data were, however, checked
with the data on sick leave obtained from the database
of the occupational health services. Finally, the study
design was not suitable for assessing the effectiveness
of the individual components of the integrated care
intervention (integrated care management, workplace
intervention, graded activity). To explore which com-
ponentshadthemosteffect,futureresearchcouldusea
factorial design. In addition, qualitative research,
focusing on the experience of the healthcare profes-
sionals and patients, could give more insight into the
effective components of the intervention.
The strength of this study is the unique system
approach, in which a patient directed intervention
andaworkplacedirectedinterventionwerecombined.
Moreover, this randomised controlled trial is of high
quality, owing to high compliance (>92%) with the
integrated care intervention and low loss to follow-up
(<13%).
Comparison with other studies
Several earlier randomised controlled trials evaluated
a similar intervention in patients with subacute low
back pain and at an early stage of sick leave.
1122 Most
of these studies showed that interventions with a
workplace component are effective on work related
outcomes at an early stage of back pain. The effective-
nessofgradedactivityasacognitivebehaviouralinter-
vention at an early stage of sick leave was, however,
conflicting.
1216222627 This study showed that in an
advanced phase of work disability (>20 weeks of sick
leave) due to chronic low back pain, integrated care
(cognitive behavioural combined with a workplace
intervention) is effective on disability outcomes in
both working and private life.
The results of the secondary outcomes in our study
are in line with those of a systematic review.
28 The
researchers of that review reported strong evidence
thatintensivemultidisciplinarybiopsychosocialrehabi-
litationinpatientswithchroniclowbackpainimproves
function,and thereismoderateevidencethat itreduces
pain.
28 The lack of effectiveness on pain confirms our
opiniononthevalidityoftheworkdisabilityparadigm:
chroniclowbackpainisnotonlyaclinicalproblembut
also a psychosocial and work related problem. This
explains the finding of several earlier studies that
resumption of work activities has no beneficial or
adverse effect on pain intensity
928 and that pain relief
is not necessary to resume work.
929
Policy implications
It is known that the longer the absence from work the
greater the chances of permanent disability. With the
current systems approach, in which the patient and the
workplacebothhadacentralrole,patientswithchronic
low back pain and a history of long sick leave
(>20 weeks) returned to their work earlier (median of
Days until full sustainable return to work
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Fig 2 | Kaplan-Meier survival curves of absence from regular or
similar work for integrated care group and usual care group
Table 3 |Mean (standard error) improvements in functional status and pain after 3, 6, and
12 months of follow-up, by intention to treat analysis
Outcome
Mean (SE) improvement Between group difference*
(95% CI) P value Integrated care Usual care
Functional status†:
3 months (n=121) 3.76 (0.86) 3. 82 (0.85) 0.11 (−2.4 to 2.6) 0.93
6 months (n=118) 4.81 (0.89) 4.97 (0.88) 0.06 (−2.3 to 2.5) 0.96
12 months (n=121) 7.16 (0.71) 4.43 (0.72) −2.86 (−4.9 to −0.9) 0.01
Pain‡:
3 months (n=123) 1.11 (0.39) 1.59 (0.38) 0.99 (−1.3 to 2.1) 0.08
6 months (n=123) 1.26 (0.40) 2.26 (0.40) 0.49 (−0.6 to 1.6) 0.37
12 months (n=121) 1.64 (0.35) 1.85 (0.36) 0.21 (−0.8 to 1.2) 0.67
*Difference in improvement between integrated care and usual care adjusted for stratum and type of hospital.
†Roland disability questionnaire.
‡Visual analogue scale.
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whoreceivedusualpaintreatmentwithnoinvolvement
of the workplace. This integrated pain management
approach is a promising way in which to reduce work
disability and the burden of disease for patients with
chronic low back pain without any undesirable signifi-
cantorclinicallyrelevantadverseeffectsonclinicalout-
comes. Implementation should not be difficult because
in our study the costs of both interventions (graded
activity programme and workplace intervention) were
covered by the patient’s health insurance.
Thefindingsofourstudyindicatethatitisimportant
to take all elements of the biopsychosocial model into
account when treating a patient who resumes work
after an absence caused by chronic low back pain.
This means that, besides cognitive behavioural treat-
ment for patients sick listed in the long term as a result
of chronic low back pain, a visit to the workplace and
adaptations at work are essential for return to work.
Occupational physicians are best equipped to manage
these patients,
30 so doctors should refer these patients
to occupational physicians for targeted work related
interventions.
31 This study and recent other studies
showthatsickleaveasaresultofworkrelatedphysical
problems can be managed effectively.
32
Conclusions
Chroniclowbackpainisnotjustaclinicalproblembut
also a psychosocial and work related problem. Inte-
grated graded activity with a workplace intervention
reduced disability in both working and private life
because of chronic low back pain by a median of
120 days during a follow-up period of 12 months.
Thisappliestoaselectedgroupofpatientswithchronic
lowbackpain,allofwhomwerejudgedappropriatefor
this kind of psychosocial treatment. The lack of effec-
tiveness on pain confirms the validity of the work dis-
ability paradigm. This promising systems approach,
directedtoboththepatientandtheworkenvironment,
could have a great impact on the individual burden of
low back pain.
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